Effects of taxol on microtubule organization in mouse splenic lymphocytes and on response to mitogenic stimulation.
We have used immunofluorescence staining with antibodies to tubulin and electron microscopy to examine the effects of microtubule assembly-promoting drug taxol on the organization of microtubules in unstimulated and in mitogen stimulated mouse splenic lymphocytes. A 4-h exposure to 10 microM taxol of unstimulated or stimulated cells results in an extensive reorganization of the microtubule system to form one to a few large bundles of microtubules which extend from the centrosome. Concomitantly, the centrosome is displaced from the normal position near the nucleus to a position near the plasma membrane. The Golgi apparatus is not disrupted by this treatment and also appears to be displaced in association with the centrosome. We then examined the capacity of lymphocytes with taxol-reorganized microtubules to respond to stimulation by the mitogen concanavalin A. The taxol-induced reorganization of microtubules has no effect on the increase in cell size (blastogenesis), the changes in structure of the nucleus and cytoplasm, or on the DNA replication that occurs in response to mitogen. The stimulated cells, however, do not proliferate and appear to accumulate in mitosis with the appearance of multiple asters. We conclude that all of the major events of mitogenic stimulation up to the first mitosis can occur in the presence of a highly reorganized microtubule system. Our results suggest that taxol will be a useful drug in determining those lymphocyte functions that are dependent on the presence of normal microtubule organization.